Autoradiography.
tional contrast and provides information not only of the surface but also from within a specimen (Goldstein et al., 1984) . BEI on conventional SEMs has an optimal resolution of approximately 10 nm, compared with 0.25 psm for the LM.
Watanabe (1972) and Abraham and DeNee (1973) , 1987; de Harven and Soligo, 1986; Scopsi et al., 1986; Ushiki and Fujita, 1986; Taylor et al., 1984; Honisberger, 1981 et al., 1974; Hodges and Muir, 1974; Abraham and DeNee, 1973, 1974; Watanabe, 1972 (Nanci et al., 1989) . Other non-osmicated samples were dehydrated in methanol and embedded in LowicrylK4M (Chemische Werke Lowi GmbH, ERG) (Nanci et al., in press (Smith, 1980) , while others were incubated for 1 hr in a medium containing 2 mM orotidine 5'-monophosphate and cerium as capture ion (Robinson, 1985) .
All sections were washed for 30 mm in four changes ofsodium acetate bufl r (pH 5.0), followed by several washes in SCS buffer. The sections were then post-fixed with PFO, dehydrated in alcohol followed by propylene oxide, and embedded in Epon.
Autoradiography After Injection of [3H]-Mcthionine.
Tissue preparation for autonadiographic studies was essentially as previously reported (Smith and Nanci, 1989; Nanci et al., 1987a (Kopniwa, 1966) . They were exposed for 14 days and devel. oped with KOdak D-170 developer for 3, 6, and 12 mm, producing a range of fine to large silver grains. The sections that had been pre-stained with iron hematoxylin were used for light microscopy. The others were treated with pure glacial acetic acid for 15 sec (to partially digest the emulsion); some were stained with uranyl acetate and lead citrate, and prepared for BEI.
Section
Preparation. Sections about 2 tm in thickness were cut on a Reichert Ukracut E or LKB Nova microtome with glass knives. The sections were then placed on a drop ofdistilled water on naked glass slides on round glass coverslips (Magna; Almedic lid, Montreal, Quebec) and dried on a hotplate. (HPA; specific for the sugar N-acetyl-D-galactosamine) complexed to gold particles of approximately 14 nm or 40 nm diameter (Nanci et al., 1989; Roth, 1983 ).
The reaction with the 14-nm gold complex was enhanced with silver (some sections were examined without enhancement). Sections were stained with uranyl acetate and lead citrate. Silver Enhancement.
Sections incubated with 14-nm gold complexes were enhanced at room temperature using a)anssen IntenSE M silver enhancement kit ( 
Enzyme Cytochemistry
Reaction products from incubations done with NADP ( Figure  2A) or 5'-OMP ( Figure  2B) Figure  2A ) and odontoblasts ( Figure  2B ).
Immunocytochemical Studies
The immunocytochemical labeling was marginally visible on sec- Enhancement times longer than 60 sec resulted in excessive metal deposit without revealing any additional sites of specific labeling.
In the case of the incisor, the enhanced (2-3 mm) 14-nm complex ( Figure  7A , a) showed more intense labeling than the 40-nm complex ( Figure  7B , b) over the basal lamina at the apex of the ameloblasts (Nanci et al. , 1987c) and over enamel. It also revealed the presence of HPA binding sites in the Golgi region and lysosomes ofthese cells ( Figure 7A ) (also observed in ThM; Nanci et al., 1989) .
Autoradiographic Studies
Preliminary studies indicated that the emulsion thickness affected the backscatter signal. Sections were therefore coated with a monolayer of silver bromide crystals, using an automatic dipper. When (E) incubated with anti-amelogenin lgGs revealed with 14-nm protein A-gold followed by silver enhancementfor 3 mm. Silver deposits are seen over the enamel matrix and appear more numerous over the interrod profiles (arrowheads).
Epon, osmium, stained. ami, apical membrane infoldings; BL, basal lamina; D, dentin; PL, papillary layer. Bar = 10 pm.
the emulsion was developed for 12 mm, producing silver grains of a dimension near that normally used for LM autoradiography, the reaction was visible in the LM and by SE! and BEI ( Figure  8 ). In light microscopy, either the grains or the tissue were in optimal focus ( Figure  8G ). BE! showed optimal grain definition and tissue 6C, 6D, and 8C) . Mixed signal images were found very useful to highlight autoradiographic grains over heavily stained structures, such as enamel ( Figure  8C) . Tilting .,.r-. Figure 6 . Parotid gland incubated with 14nm HPL-gold complexfollowed bysilver enhancementfor 30 sec. (A) SEI produces an image with less contrast than BEI (B). Mixing of the secondary and backscatter signals (C, D) gives an image with intermediate contrast.
(E) With the LM the labeling appears more intense than when 40-nm HPL-gold is used (compare with Figure 5A ). G, Golgi region; N, nucleus; rEA, rough endoplasmic reticulum. Lowicryl K4M, stained. Bars: A-C, E = 10 pm; D = 1 pm.
NANCI,
ZALZAL, SMITH Figure  7 . Auffle-ended maturation stage ameloblasts incubated (A, a) with 14-nm HPL-gold followed by silver enhancement for 2.5 mm or (B, b) with 40-nm HPL-gold without enhancement.
Both with BEI (compare A and B) and with the LM (compare a and b), the silver-enhanced labeling is more intense and shows more labeled structures.
Enamel, the basal lamina (BL) separating the cells from enamel, the apical membrane infoldings (ami), the Golgi region (G), lysosomes (LY), nuclei (N) al., 1981; Nanci et al., 1987b) or the HPA binding in ameloblasts (Nanci et al., 1989; Nanci et al., 1987c) as visualized with the ThM. et al., 1989; Nanci et al., 1987c) .
Autoradiography has proven to be an important technique which adds the time dimension to the morphological observation of tissues and which has enabled the formation and behavior of various cellular and extracellular macromolecules to be followed (Leblond, 1965) . This technique relies on the reduction and precipitation of silver from the silver bromide crystals of a photographic emulsion.
The origin ofthe latent image can theoretically be anywhere within the boundary of the grain, and resolution is therefore limited to at least the size ofthe grain (Nadler, 1979; Rogers, 1979a 
